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IN ORDER FOR SCIENTIFIC KNOWLEDGE to inform decision making (science for policy), policy that sup-ports and cultivates scientific activity (policy for 
science) is required. Recent public policy announce-
ments—including the appointment of Canada’s first Fed-
eral Minister of Science (November 2015), the release of 
the Government of Yukon Science Strategy (January 2016), 
the release of the Pan-Northern Approach to Science (April 
2016), and the pending appointment of a National Chief 
Science Officer—indicate that both federal and territo-
rial governments recognize the value of timely and robust 
knowledge in informing decision making. 
The issues facing the North, such as climate change, 
resource development, and social transformations, are 
complex and interconnected (CCA, 2008). Territories 
are emphasizing the importance of advancing scientific 
research that benefits and meets the solution-oriented infor-
mation needs of Northerners (GY, GNWT and GN, 2016). 
Solution-oriented science considers from the start, while 
framing the research questions, how results can be imple-
mented in policy, practice, and programs, and it selects 
research projects that will address pressing issues. It can 
include basic science (e.g., baseline monitoring across the 
North), better application of existing knowledge (improving 
knowledge transfer and mobilization), applied research, or a 
combination (Pope, 2015). 
Northern Canada is at the forefront of efforts to advance 
a participatory paradigm for the conduct of research, one 
that involves meaningful involvement and engagement of 
local peoples. Resetting the relationship with Indigenous 
peoples, as called for by the Truth and Reconciliation Com-
mission, can be advanced by the science we choose to do 
and how we do it. It is essential to ensure that scientific 
and traditional knowledge are equally reflected in northern 
research and to respect the right of Indigenous governments 
and peoples to set guidelines for ownership of, access to, 
and use of their traditional knowledge (GY, GNWT and 
GN, 2016).
The vision of the 2016 Government of Yukon Science 
Strategy is to support the active pursuit, gathering, and 
storage of scientific knowledge so it can be easily retrieved, 
transferred, shared, and used to support evidence-based 
decision making (GY, 2016a). This article discusses the 
context of this solution-driven vision and how it can be 
advanced in Yukon. 
SCIENCE TO BENEFIT YUKON RESIDENTS
Understanding how the activities, interests, and needs 
of the Government of Yukon, Yukon First Nations, Yukon 
College, the federal government, and universities have 
evolved over the years offers insight into the work still 
needed to advance science that benefits Yukoners. 
Government of Yukon
The first Government of Yukon science policy, released 
in 1986, arose from the government’s recognition that sci-
ence, research, and technology are “prime movers of eco-
nomic revival and socio-economic growth” (GY, 1986). 
This policy was considered a first step toward develop-
ing local scientific and technological capabilities. It was 
intended to be a clear signal to federal science organiza-
tions, granting agencies, and universities that the Govern-
ment of Yukon was preparing to take a more active role 
in determining the nature and scope of science within its 
jurisdiction. 
While Yukon researchers and agencies have historically 
relied on federal funding for northern science activities, 
science funding was not specifically negotiated in the final 
Yukon devolution transfer agreement. This fact did not pre-
vent the Government of Yukon from developing scientific 
partnerships and advancing scientific endeavours, but it may 
have limited them. The Government of Yukon has devel-
oped in-house scientific capacity, particularly in the fields 
of geoscience, archaeology, paleontology, and environmen-
tal and natural resource management. Many Government of 
Yukon science practitioners have made significant contribu-
tions to their field, to decision making within the territory, 
and to meaningful local partnerships, as well as to national 
and international scientific efforts. The Government of 
Yukon has also enabled scientific activity outside its organ-
ization by supporting scientific institutional development at 
Yukon College, maintaining a network of research facilities 
(GY, 2016b), and publishing online databases and datasets 
(GY, 2016c). 
Today, government support for science is more critical 
than ever, given the rapidity and extent of change facing the 
North in the 21st century. Science underpins the sustainable 
management of lands, waters, and natural resources and the 
delivery of evidence-based health and social services, and 
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it assists in responding to emerging issues. However, it is 
neither pragmatic nor efficient for governments to rely on 
outside agencies to provide all of the scientific information 
required to support decision making; they must be able to 
address some of their scientific information gathering and 
research needs in-house. A symbiotic relationship between 
government and non-government science is essential. 
Government(s) in Yukon have an important role to play in 
fostering, promoting, and supporting scientific activity and 
developing and sustaining scientific capacity. 
It is within this context that the Government of Yukon 
released its 2016 Science Strategy. A long-term approach 
to developing science capacity in Yukon, this new strategy 
demonstrates that the Government of Yukon values the role 
of science in informing decision making and the contribu-
tion of science and innovation to the economy. The strat-
egy recognizes the important contributions of traditional 
and local knowledge and encourages their incorporation in 
research projects and decision making. In the near term, the 
strategy seeks to enhance the Government of Yukon’s abil-
ity to access, apply, and develop scientific knowledge and to 
support new research and development activities by advanc-
ing work on six goals (Table 1). The Government of Yukon 
has committed to accelerating and stimulating science 
and research capacity and application and announced its 
intention to develop a companion document to the science 
strategy that will outline initiatives to foster and increase 
research and development (R&D) investment in Yukon. 
Yukon First Nations 
The need for targeted research, the importance of local 
leadership and involvement in research, and the impor-
tance of disseminating research results locally was articu-
lated in Together Today for Our Children Tomorrow, the 
first statement of grievances and principles for negotiating 
a land claim made by Yukon’s First Nations (Council for 
Yukon Indians, 1973). These conditions included having a 
say in what research is conducted and by whom; ensuring 
involvement in, ownership of, and access to the research; 
and developing the necessary skills to conduct research 
themselves. Together Today also noted specific research 
needs, which included finding solutions for problems and 
considering all aspects of northern development as it affects 
Yukon First Nations.
The Umbrella Final Agreement and subsequent 11 indi-
vidual Yukon First Nation land claim and self-government 
agreements contain provisions to govern and manage 
the territory using both traditional knowledge and mod-
ern science (Table 2). Yukon First Nations have taken on 
leadership roles in research both within their traditional ter-
ritories and in national and international projects. Research 
led by and carried out in collaboration with Yukon First 
Nations, on topics ranging from contaminants to climate 
change to caribou, has contributed significantly to our 
knowledge of Yukon and shown how scientific, traditional, 
and local knowledge together can broaden and enrich our 
understanding more than one way of knowing on its own 
(e.g., Schuster et al., 2011; Wesche et al., 2011; Wolfe et al., 
2011; Russel et al., 2013).
Yukon First Nations have adopted policies that govern 
the conduct of scientific research within their traditional 
territories. In 2007, the Council of Yukon First Nations 
passed a resolution to adopt the First Nations Principles of 
Ownership, Control, Access, and Possession of Traditional 
Knowledge (LDR Resolution NO782/06; NAHO, 2005). 
A number of Yukon First Nations, including the Vuntut 
Gwich’in and Trondek Hwech’in First Nations, have estab-
lished licensing processes for research on their settlement 
lands. Such policies emphasize:
 • The authority of First Nations to control data collection 
in their communities; 
 • The strong desire for research partnerships that meet 
local information needs; 
 • Meaningful involvement of local people and agencies in 
research design, delivery, analysis, and communication 
of results; 
 • The need for local benefits from research, ranging from 
learning about the results of studies conducted within 
their traditional territories to employment and training 
opportunities. 
Co-management and co-governance, as envisioned in 
Yukon land claims, require engagement and understand-
ing. In pursuing a Yukon science vision, building on the 
unique elements of these agreements that empower local 
people is critical to successful partnerships in knowledge 
co-production. 
 
Yukon College 
The Yukon Vocational and Technical Training Cen-
tre (1963) evolved into Yukon College (1983). The college 
has grown and adapted its academic programs to serve 
the changing territory, seeking to balance the often com-
peting needs to provide a vision for post-secondary edu-
cation, address the immediate training needs of industry 
and government, and respond to the needs of its students 
(Barnes and Graham, 2015). Part of the college’s strategy 
for supporting territorial development was building its 
own research capacity, “encouraging the indigenization 
of northern scholarship and facilitating northern research 
that is done in the North, by the North, and for the North” 
(Easton, 2008:154). 
In 2009, the Government of Yukon provided funding to 
consolidate and further develop research programming at 
Yukon College under the umbrella of the Yukon Research 
Centre, whose scientists and engineers have made signifi-
cant contributions to advancing knowledge and understand-
ing of the territory (e.g., Stewart and Janin, 2014; Benkert et 
al., 2015; Calmels et al., 2015; Perrin et al., 2015).
Yukon College is now poised to take the next steps 
in its evolution and is well on its way to becoming 
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a university—Yukon University. The university 
will be a hybrid model that offers a full range of 
programming, including trades, academic readiness, 
certificates, diplomas and degrees, and will expand 
research opportunities for students and faculty. 
The 12 community campuses, operating as a cross- 
territorial network, will continue to play a critical role in 
delivering education and training throughout the Yukon 
(YC, 2016). 
Federal Government
In 2000, after a decade of declining federal investment 
in northern research, the Natural Sciences and Engineer-
ing Research Council of Canada (NSERC) and Social Sci-
ence and Humanities Research Council (SSHRC) convened 
a task force on northern research. Their watershed report, 
From Crisis to Opportunity: Rebuilding Canada’s Role 
in Northern Research (Task Force on Northern Research, 
TABLE 1. Goals and strategic initiatives of the 2016 Government of Yukon Science Strategy (GY, 2016a).
Goal (Long-term)
Support decision making: 
 To develop scientific knowledge and science‐  
 based solutions to support and enhance decision   
 making and innovation.
Build science capacity: 
 To develop science capacity in order to enhance   
 Yukon’s ability to access, apply and develop   
 scientific knowledge.
Improve data collection and management: 
 To enhance the use of data standards and   
 improve scientific information management
 systems so data can be easily retrieved,   
 transferred, shared and used.
Stimulate private and civil sector science: 
 To stimulate private sector research, innovation   
 and commercialization activities in order to
 support the growth and development of the   
 knowledge sector in Yukon.
Promote information sharing: 
 To promote the sharing and distribution of   
 scientific information generated in Yukon in
 order to raise awareness of Yukon’s science   
 expertise, activities, facilities, interests, and
 needs and to enhance science literacy.
Manage and enhance science conduct: 
 To identify and address science policy needs   
 that enable scientific activity, enhance scientific   
 coordination, ensure the effective oversight   
 of scientific activity, and facilitate and promote
 scientific excellence.
Strategic initiative (near-term)
1. Identify and communicate science needs
2. Conduct necessary research
3. Support evidence-based decision making
4. Link science to policy development and decision making
5. Produce accessible and understandable science 
6. Support innovation that is linked to organizational goals and objectives
7. Develop a companion research strategy
 
1. Cultivate scientific partnerships
2. Support training and professional development
3. Enhance recruitment and retention of science practitioners and professionals
4. Support science education
5. Support the Yukon Research Centre
6. Support industry’s science capacity
1. Enhance baseline and long-term data collection
2. Standardize data collection protocols
3. Enhance data openness
4. Preserve datasets for long-term use
5. Undertake data management planning
6. Increase data collaboration at local, regional, national and international scales
 
1. Promote and encourage innovation and commercialization
2. Support and encourage R&D investment by the private sector
3. Support knowledge sector business development
4. Support industry partnerships
5. Support the development of science and technology as a secondary industry
6. Encourage innovation through flexible policies
 
1. Support and enhance internal information sharing
2. Support and enhance outreach
3. Inventory Government of Yukon science assets, interests and needs
4. Enhance access to sound and reliable scientific information
5. Increase publication of Government of Yukon science
6. Enhance library services
7. Share information promptly
 
1. Enhance consistency in government-wide operational science policies and procedures
2. Enhance data capture and standardization of data collected by outside agencies
3. Ensure effective and appropriate oversight of scientific activity in Yukon
4. Facilitate and promote scientific excellence
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2000), described a “state of crisis” in northern science and 
influenced a decade or more of northern science policy. 
The task force recognized that a decline in science capac-
ity at this scale could not be reversed by a quick solution, 
but would require a long-term program of capacity build-
ing and renewal. The report recommendations stressed the 
need for a new joint NSERC/SSHRC initiative to enhance 
northern research, as well as a federal strategy for northern 
science and technology, noting that the lack of such a strat-
egy makes northern research more vulnerable in times of 
financial stress.
The success of the task force in developing northern 
research capacity has yet to be assessed comprehensively. 
However, it is clear that subsequent federal invest-
ments in Arctic science—including the NSERC Northern 
Chairs program, ArcticNet, International Polar Year, Arc-
tic Research Infrastructure Fund, Canadian High Arctic 
Research Station, Churchill Marine Observatory, National 
Research Council Arctic Program, and most recently, 
Sentinel North—have been substantial and have helped 
Arctic science start to emerge from a state of crisis. How 
well coordinated these efforts have been remains an open 
question.
Most federal science initiatives have identified engage-
ment and partnerships with northern organizations as a 
major goal. However, many northern agencies and research-
ers believe that such initiatives have not met northern needs 
for information and capacity building. Critics have cited the 
limited geographic focus (on the eastern and High Arctic), 
the emphasis on capacity building in southern universi-
ties, and the degree to which local partnerships and capac-
ity were cultivated. The fact that investment decisions are 
made largely outside the North is also significant because 
these decisions have a tremendous influence on what sci-
entific information is available to northern decision mak-
ers (Ogden and Thomas, 2013; Moffit et al., 2015). Often, 
the scientific interests and needs of southern institutions 
are not aligned with those of northern institutions, leaving 
the latter unaddressed. It could be argued that success in 
addressing northern needs depends on effective and mean-
ingful governance models and collaborative processes and 
the ability of Northerners to engage in partnership develop-
ment through these processes. 
Carr et al. (2013) provided the first empirical estimate 
of the local economic impact of publicly funded research 
expenditures in the territories between 2000 and 2009. The 
total spending on northern research during this period was 
estimated to be $284 million, and annual spending peaked 
in 2009 at nearly $110 million. Clearly, Northerners are 
benefiting from a level of science investment that is beyond 
the capacity of northern agencies (Ogden and Thomas, 
2013). However, even at its peak, northern research affected 
the territorial GDP by only 0.04%, income by 0.09%, and 
employment by 0.11%. These figures indicate that much can 
be done to increase income, employment, and other benefits 
from the research enterprise in the North.
TABLE 2. Provisions within the Umbrella Final Agreement (GC, CYI and GY, 1993) to govern and manage the territory that rely on 
both traditional knowledge and modern science and around the conduct of heritage-related research.
Chapter Section Provision
Land Use Planning 11.1.1.4 To utilize the knowledge and experience of Yukon Indian People in order to achieve effective  
  land use planning 
Development Assessment 12.1.1.2 Provides for guaranteed participation by Yukon Indian People and utilizes the knowledge  
  and experience of Yukon Indian People in the development assessment 
Water Management 14.8.1 Subject to the rights of Water users authorized in accordance with this chapter and Laws of  
  General Application, a Yukon First Nation has the right to have Water which is on or flowing  
  through or adjacent to its Settlement Land remain substantially unaltered as to quantity,  
  quality and rate of flow, including seasonal rate of flow.1 
Fish and Wildlife 16.1.1.7 To integrate the relevant knowledge and experience both of Yukon Indian People and of the  
  scientific communities in order to achieve Conservation
Forestry Resources 17.5.5.6 When developing Forest Resources Management plans, the Minister and the Yukon First  
  Nations shall take into account.... the knowledge and experience both of the Yukon Indian  
  People and scientific communities in Forest Resources Management and use
Heritage 13.1.1.9 To facilitate research into, and the management of, Heritage Resources of special interest to  
  Yukon First Nations
 13.1.1.10 To incorporate, where practicable, the related traditional knowledge of a Yukon First Nation  
  in Government research reports and displays which concern Heritage Resources of that   
  Yukon First Nation
 13.1.1.11 To recognize that oral history is a valid and relevant form of research for establishing the  
  historical significance of Heritage Sites and Moveable Heritage Resources directly related to  
  the history of Yukon Indian People
 1 To enable this provision an understanding of baseline conditions is necessary as well as a strong monitoring regime.
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Canada is continuing to invest in Arctic science. Polar 
Knowledge Canada (POLAR) was created by the Cana-
dian High Arctic Research Act, which came into force on 
1 June 2015. Its purpose is to strengthen Canada’s interna-
tional position as a leader in polar science and technology. 
POLAR is not resourced to reverse the impact on north-
ern research of Canada’s declining R&D effort (as meas-
ured by the ratio of government R&D/GDP, which declined 
from 2.1% in 2001 to 1.63% in 2013). Nor can it reverse the 
decline in federal in-house R&D (Dufor, 2015) or accom-
modate the financial needs created by the pending sunset of 
ArcticNet.
To build on the momentum developed over the past 15 
years, northern research needs to renew and sustain fund-
ing that increases the capacity of northern organizations to 
engage in and help to determine the next stage in the evo-
lution of northern research. An independent assessment of 
what has been accomplished since the release of the 2000 
task force report would be extremely helpful.
Universities 
Universities are critical to advancing knowledge and 
understanding of Canada’s North. As articulated in a set of 
commitments to Canadians, universities have committed 
to putting their best minds to the most pressing problems 
to help build a stronger Canada through collaboration and 
partnerships (Universities Canada, 2015). 
In Canada’s North, the need to include stakeholders and 
communities in the scientific process is now almost univer-
sally recognized because of the many issues that commu-
nities need to address (Southcott, 2011). While universities 
have received numerous requests to develop new, creative 
ways of making northern research be more responsive to 
regional needs, evidence shows that academics have been 
slow to adapt to this new paradigm. Brunet et al. (2014a), 
who conducted the first empirical evaluation of the extent to 
which there has been a paradigm shift towards more partic-
ipatory approaches in northern research, found only a slight 
increase in these approaches over the last half century.
Universities involved in northern research have long 
reported that securing the funds to establish and sustain 
strong partnerships and good two-way communications 
is challenging. Funding has presented a serious barrier to 
creating the necessary partnerships among the different 
stakeholders involved. The high costs of northern research 
and declining funding and resources available to support 
such work contributed to the erosion of northern research 
capacity at Canadian universities in the 1990s. In addi-
tion, review boards for research funding agencies had lim-
ited northern representation and failed to take into account 
the significant costs (e.g., for travel, lodging, and transla-
tion) and time lines needed to consult with Northerners and 
report research results. 
Researchers involved with the Social Economy Network 
of Northern Canada have shared insights into the challenges 
and opportunities of developing northern partnerships that 
go beyond funding. These include operating in a large geo-
graphic study area with diverse population, cultural groups, 
and languages, and the legacy of past colonial experiences 
(Southcott et al., 2011; Brunet et al., 2016). Evidence of 
the lack of social capital (trust and reciprocity) between 
researchers and communities, along with the perception 
that researchers benefit more from research partnerships 
than their community partners, was also detrimental to sci-
ence partnerships. Successful community-researcher part-
nerships have been attributed to local engagement at the 
proposal, research design, and result dissemination phases; 
the hiring of community researchers; funding and perfor-
mance assessment processes; leadership and capacity at the 
community level; and the timing and perceived transpar-
ency of communicating results (Brunet et al., 2014b, 2016).
LESSONS LEARNED
The Government of Yukon Science Strategy (GY, 2016a) 
identifies 10 principles to guide how science is performed 
and used, with the overall aim of advancing evidence-based 
decision making. Each of these principles is discussed 
below within a broader northern context.
1. Recognize the Importance of Science and Innovation
Science is a fundamental part of Canadian culture and 
society, leading to new goods and services, improvements 
in health and well-being, and a better understanding of the 
causes and effects of changes in our environment (CCA, 
2014). Science and technology provide the knowledge 
and the means to manage the challenges facing Yukon in 
the areas of housing, infrastructure, energy, healthcare, 
resource management, climate change, and more. Innova-
tion can result in opportunities and solutions; it is essential 
to continued economic growth, prosperity and competitive-
ness (CCA, 2013). Science can help to minimize the unin-
tended consequences of policy decisions by enabling a more 
informed analysis of the trade-offs of alternative policy 
choices. Governments around the world, the Government of 
Yukon among them, recognize that scientific knowledge is 
a key component in addressing societal issues and problems 
and that government has a responsibility to foster an envi-
ronment that supports its science community. Accepting 
the importance of science in informing decisions is the first 
step to advancing evidence-based decision making.
2. Incorporate Traditional and Local Knowledge 
Traditional and local knowledge are valid and essen-
tial sources of information and knowledge systems that 
are complementary to scientific knowledge. These distinct 
intellectual traditions, developed in different institutional 
and cultural settings, generate different theories about 
the natural world (Cruikshank, 1981). Respect for Indige-
nous ways of knowing and their incorporation in research 
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projects and decision making in the North have been widely 
encouraged and practiced. Local Indigenous knowledge 
has emerged in recent years at the global science-policy 
interface as an influential contributor (UNESCO, 2015). 
Indigenous, local, and traditional knowledge systems are 
acknowledged as major resources for increasing the effec-
tiveness of efforts to adapt to climate change, but use of 
these knowledge systems is inconsistent (IPCC, 2014). The 
unique nature of land-claim agreements in Yukon provides 
a real opportunity to advance work at the interfaces of sci-
ence with policy, science with Indigenous knowledge, and 
Indigenous knowledge with policy to truly reflect the north-
ern knowledge-policy interface as a three-way, rather than 
a two-way, relationship. 
3. Focus on Needs
The Government of Yukon has stated that its scientific 
activities will be linked to established needs in order to bet-
ter address the many issues and challenges facing northern 
residents. Nunavut and Yukon Science Advisors have com-
mented on the importance of a northern voice in determin-
ing what knowledge is needed, and correspondingly what 
research is funded (Ogden and Thomas, 2013). However, 
stated science priorities, recognized societal needs, and 
funding patterns of the major North American and Euro-
pean agencies are poorly aligned (Ibarguchi et al., 2015; 
Rosen, 2016). Greater alignment can be achieved by involv-
ing northern agencies in research priority-setting, proposal 
review, and funding allocation processes, as well as by 
allowing non-academic principal investigators to receive 
funding (Brunet et al., 2016). Leveraging interests and 
investments at local and regional scales through partner-
ships can help to direct attention to areas of greatest need.
4. Improve Coordination 
Coordinating scientific efforts will support integrated 
science among departments and agencies. Significant 
efforts have been made over the past several decades to 
enhance scientific coordination and it is critical that this 
work continue (e.g., Sloan and Hik, 2007; Callaghan et 
al., 2015). Effective coordination prevents duplication, 
increases efficiency, and facilitates exchanges and trans-
fers of data and information between government, indus-
try, and academic organizations and scientists. Innovations 
are increasingly the product of interdisciplinary endeavors, 
making the role of coordination that much more important. 
5. Provide Appropriate Resources for Scientific 
Activities 
Science involves long-term activities that require signifi-
cant human and financial resources. While the even more 
limited resources available to support scientific work within 
smaller (e.g., territorial and First Nation) governments 
necessitate a focus on resourcing those activities that are 
most urgently needed, stable financial support for scientific 
activities is essential. Such support involves a commitment 
to sustain core capabilities, which include the institutional 
bodies responsible for supporting northern science, the 
necessary physical infrastructure, and the human capacity 
required to provide, retain, and use knowledge (Hik, 2009). 
Interestingly, despite the global financial crisis, global 
expenditures on research and development have grown 
faster than the global economy, reflecting confidence that 
investing in science will bring future benefits (UNESCO, 
2015).
Communication is a key element of the basic infrastruc-
ture requirements to support scientific activities and is a 
challenge in many remote areas in the North. Analysis of 
data in real time (real-time analytics) is far more effec-
tive than trying to paste data sets together after the fact. 
Examples are the use of real-time meteorological data from 
ground and spaceborne sensors in weather forecasting and 
the use of webcams for up-to-date reporting of road condi-
tions and landslide monitoring. Widespread access to cel-
lular networks for data collection and communication, as 
well as access to reliable high-speed Internet, will greatly 
facilitate real-time analytics. Reliable high-speed Internet 
is also an enabler for all communities to use the very large, 
open-domain data sets now available, including satellite 
imagery and remote sensing data, as well as real-time ter-
restrial networks, and to foster networking and sharing of 
data and ideas.
6. Keep Pace with Development 
Government science programs and activities help iden-
tify industrial and resource developments that are ecologi-
cally sustainable, socially acceptable, and economically 
sound. The Government of Yukon has recognized that the 
breadth and depth of government science programs must 
keep pace with industrial innovation and activity to ensure 
that scientific analyses are available to consider when gov-
ernment makes decisions. The Government of Yukon has 
also recognized its role in promoting the adoption of tech-
nological advances that facilitate sustainable development 
(e.g., by promoting energy efficiency) and adaptation to 
climate change.
7. Keep Current with Scientific Advances 
Scientific advances are made at a rapid rate. Keeping 
up to date with relevant scientific information is critical 
to being able to use the best available knowledge to guide 
decisions and activities. Keeping up can be a particu-
lar challenge for governments and agencies in the North, 
where access to scientific journals and capacity to review 
and assess recent literature can be limited, and scientific 
information may not be available in formats that are easy 
to access and digest. In this regard, developing collabora-
tive research partnerships (Tondu et al., 2014); enhanc-
ing data openness (GC, 2007; IASC, 2013); maintaining 
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and improving scientific information management sys-
tems for easy retrieval, sharing and use of data; and pro-
moting knowledge exchange and translation would all help 
Northerners to keep current.
8. Promote Health and Social Sciences 
Historically, research in health sciences, social sciences 
and humanities in the Canadian North has received less 
funding than research in other fields (Chatwood and Young, 
2010; Young and Chatwood, 2011; Giles, 2014). The fund-
ing discrepancy is reflected in the smaller number of pub-
lications in health and social sciences compared to earth, 
space, and biological sciences and in the relatively low 
scientific impact of the former (Côté and Picard-Aitken, 
2009). However, these underfunded fields play an essen-
tial role in enhancing the quality of life of Yukoners. For 
example, social sciences help decision makers gain a better 
appreciation of the unique needs, attitudes, and perceptions 
of diverse Yukon communities and inform understanding 
of and responses to complex emerging issues. Enhancing 
research in social sciences and humanities also shifts the 
focus to people and places, drawing attention to the diver-
sity of northern cultures, political systems, demographics, 
histories, languages, and legal systems and thus counteract-
ing the concept of the Arctic as a place of polar bears and 
icebergs (IASSA, 2016). Health systems and implementa-
tion research can help identify the approaches best suited to 
improving health and well-being in rural and remote com-
munities throughout the North and the circumpolar world. 
Very little of the health research conducted in the North 
in recent decades has been initiated by Northerners them-
selves (J. Butler Walker, Arctic Institute of Community-
based Research, pers. comm. 2016). Yet, despite low 
resource allocations, community-based organizations took 
steps to develop northern health research capacity by estab-
lishing the first Canadian tri-territorial health research net-
work in 2005 (Butler Walker et al., 2011; Chatwood and 
Young, 2010). More efforts to build northern health research 
capacity are needed, however. These efforts could include 
supporting community-based health research, addressing 
the health priorities of the Indigenous population within 
the field of social science, advancing systems science and 
research focused on remote and rural service delivery, 
and facilitating strategic partnerships in national health 
research projects.  Examining the social determinants of 
health and mental health, the relationship between housing 
and socioeconomic conditions, and the food security impli-
cations of climate change will help to advance our under-
standing of health care systems (Young, 2003; Wilson and 
Young, 2008; Canadian Polar Commission, 2014). Northern 
Indigenous organizations have also noted the need for more 
partnership-based health research (e.g., ITK, 2016). 
9. Foster Partnerships 
Cooperating in the development and exchange of scien-
tific information is essential. Through partnerships across 
departments, organizations, jurisdictions, circumpolar 
nations, and disciplines, participants can bring together 
their capabilities, interests, expertise, and resources. This 
collaboration will help to achieve advancements in knowl-
edge and understanding that are not possible when parties 
work in isolation. Partnerships also accelerate the pace 
of knowledge gathering and make the best use of limited 
resources. In April 2016, the Government of Yukon signed 
on to the Pan Northern Approach to Science (PNAS) (GY, 
GNWT and GN, 2016), which emphasizes the importance 
of territorial partnerships to advancing northern inter-
ests and outlines the key elements that a scientific system 
requires to maximize the benefits of scientific endeavours 
to people, environments, and economies of the North. 
Development of meaningful community-researcher part-
nerships is of particular interest across the North. Histori-
cally, the predominant approach to conducting research in 
the North has been for southern-based academic research-
ers to develop a proposal themselves. If the project is 
funded, then the researchers travel north to the commu-
nity they want to work in to implement their project. This 
scenario is sometimes called community-based research, 
but it’s actually more accurately described as community-
placed research, since the community has not been mean-
ingfully engaged in all stages of the research process, and 
the topic may or may not be a community priority (J. But-
ler Walker, Arctic Institute of Community-based Research, 
pers. comm. 2016). The importance of fostering meaningful 
community partnerships has been eloquently articulated by 
many northern communities and researchers; however, as 
noted by Brunet et al. (2014b, 2016) and Moffit et al. (2015), 
there is still much to be done to promote effective partner-
ships at the local level. Interestingly, in a recent survey of 
Yukon’s Science Community of Practice (SCOPe), 70% of 
respondents cited an interest in enhancing collaboration 
and cooperation on science-based activities as a reason for 
joining SCOPe (Westfall, 2014).
Not long ago, Canadian academics were considered to 
lack the resources to initiate significant northern research 
that would attract international interest and collaboration 
(Task Force on Northern Research, 2000). The Interna-
tional Polar Year and ArcticNet have facilitated substan-
tial progress in this respect (INAC, 2012; ArcticNet, 2015). 
POLAR has a mandate to build on and further develop 
these international partnerships, but will be challenged to 
align international interests with local needs.
10. Establish and Maintain a Strong Yukon‐based
Science Community 
Human capital is fundamental to any scientific endeav-
our. It is essential to create and maintain a professional 
intellectual environment that will attract, promote, and 
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support research and science. Local knowledge creation 
is recognized as critical to building and sustaining socio-
economic welfare: “In the long run, no region or nation can 
remain a simple ‘user’ of new knowledge, but also must 
become a ‘creator’ of new knowledge” (UNESCO, 2015:4). 
In Yukon, SCOPe was established in 2013 to promote net-
working of Yukon’s science practitioners and support their 
professional development. A 2014 survey of SCOPe mem-
bers found that the educational attainment of the respond-
ents was quite high: 42% have a master’s degree, and 26% 
have a doctorate, suggesting that a strong, Yukon-based 
science community already exists (Westfall, 2014). 
ADVANCING YUKON SCIENCE
The Government of Yukon Science Strategy outlines 
six long-term goals and associated near-term strategic ini-
tiatives to support the active pursuit, gathering, and storage 
of scientific knowledge so it can be easily retrieved, trans-
ferred, shared, and used to support evidence-based decision 
making (Table 1). Each of these goals is discussed below 
within a broader northern context.
1. Support Decision Making
At the very heart of Government of Yukon’s vision to 
support evidence-based decision making is the ability to 
1) identify, communicate and address the science needs of 
decision makers, 2) conduct the research needed to inform 
decision making, 3) effectively link science to policy devel-
opment and decision making, and 4) produce science that 
is both accessible and understandable. The past decade of 
Arctic research has largely failed to address some scientific 
goals identified by policy makers and residents and has not 
succeeded in finding ways to help stakeholders cope with 
the changing environment (Ibarguchi et al., 2015; Rosen, 
2016). A balance is needed between pure, curiosity-driven 
science and solution-oriented, partnership-based sci-
ence that is responsive to the needs of Northerners (GY, 
GNWT and GN, 2016). Northern priorities and input must 
be reflected in the development and delivery of all northern 
science programs.
2. Build Science Capacity
The state of Canada’s northern research 15 years ago 
resulted in calls for greater investments in training and 
capacity building to generate knowledge in the North, for 
the North. Since that time a number of efforts have been 
made, both large and small, to enhance northern research 
capacity. The term “capacity building,” while com-
monly used, does not have a common meaning. To many 
it means developing highly qualified personnel, individu-
als who have obtained a minimum of a Bachelor’s degree 
from an educational institute (Hughes, 2012). But does this 
definition meet the needs of northern Canadians? Both 
the Government of Yukon Science Strategy and the Pan-
Northern Approach to Science use a broader definition 
that includes accessing, applying, and developing scientific 
knowledge, and, like the Task Force on Northern Research 
(2000), both emphasize the importance of developing north-
ern science capacity. 
Yukon University will provide a hybrid model for devel-
oping highly qualified personnel to meet Yukon needs in 
the trades, technical, and related fields as well as in aca-
demic fields, granting both technical diplomas and degrees. 
Combined with well-articulated scientific research objec-
tives, long-term monitoring, and the engagement of com-
munity-based highly qualified personnel, Yukon can be at 
the forefront of developing a northern-based research pro-
gram that will meet the need of Northerners. The concept 
of peer-reviewed science can and should expand to include 
review by those reliant on the outcomes, thereby integrat-
ing conventional criteria of validity with non-scientific cri-
teria of usefulness (Brunet et al., 2014a). Where better to 
implement this shift in thinking than in a northern setting 
that is facing unparalleled challenges on many fronts? The 
change would provide a new way to develop highly quali-
fied persons in the North, and ensure that scientific results 
are valid in a northern context would increase their benefit 
to Northerners. 
3. Improve Data Collection and Management
The ultimate aim of efforts to improve data collec-
tion, recovery, and management is to allow scientific data 
to be easily retrieved, transferred, shared, and used. This 
improvement requires enhancing baseline and long-term 
data collection, standardizing data collection protocols, 
enhancing data openness, preserving data for long-term 
use, undertaking data management planning, and increas-
ing collaboration on data management on local to global 
scales. Long-term monitoring and data recovery, including 
the recording of traditional knowledge, are key to under-
standing the profound changes currently taking place in the 
North. They are essential to underpin current research and 
knowledge gathering and to provide the long-term baseline 
data sets required to identify shifting anomalies, to support 
decision making, and to mitigate the impact of climate and 
social changes.
Research projects are often planned to last two to four 
years in order to meet the criteria of funding agencies. Very 
few projects can sustain long-term (decadal) research or 
monitoring. While short-term research projects can contrib-
ute to monitoring, they cannot carry the full burden. In fact, 
it can be argued that the reverse is true: that a well-funded 
and sustained program for monitoring, data collection, 
and archiving will attract new research and researchers to 
Yukon and thus contribute to Yukon’s economy, as well 
as being of immense benefit to Yukon University and to 
Yukoners. Developing a coordinated, sustained, and well-
funded effort to monitor key physical and social parame-
ters is essential. In combination with historical data, such 
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monitoring will establish baseline conditions and identify 
key trends to support decision making in Yukon. Commu-
nity-based monitoring is seen as an ideal way to engage 
Northerners and is already proving its worth in many 
communities. It is integral to a hybrid monitoring model 
that also uses remote sensing data, as well as networks of 
ground-based sensors, both of which require robust data 
communication networks to collect, share, and use the data. 
4. Stimulate Private and Civil Sector Science
In Canada, federal government agencies fund about 10% 
and universities 40% of all R&D. The business enterprise 
sector funds and performs the other half (Dufor, 2015). 
Nationally, business investment in R&D has been declin-
ing, with a corresponding decline in industrial R&D jobs. 
Recent assessments commissioned by the Council of Cana-
dian Academies and Industry Canada show that relative 
to the size of the Canadian economy, government support 
for business R&D in Canada is among the most generous 
in the world, yet the opposite is true with respect to busi-
ness investment in R&D. These assessments concluded that 
Canada needs to do a better job helping innovative Cana-
dian small to medium-sized businesses grow into larger, 
world-competitive companies, and address barriers to tak-
ing advantage of this country’s innovations (CCA, 2009, 
2013; Industry Canada, 2011).
Stimulating private and civil sector science involves pro-
moting and encouraging innovation and commercialization, 
supporting and encouraging R&D investment by the private 
sector, supporting knowledge sector business development, 
supporting the development of science and technology as a 
secondary industry, supporting scientific partnerships with 
industry, and creating a policy environment that is flexible 
enough to respond to, adapt to, and encourage innovation. 
Support for the Cold Climate Innovation program at Yukon 
College and the Yukon Information and Communications 
Technology Sector are important elements of the Govern-
ment of Yukon’s plan to stimulate private and civil sector 
science. 
5. Promote Information Sharing
Science must be accessible to be used. Agencies must 
assess the effectiveness of their approaches to sharing scien-
tific information, as well as the means by which they access 
reliable scientific information from other agencies, and how 
this access can be enhanced. The science strategy commits 
the Government of Yukon to increasing publication of its 
scientific work and enhancing sharing of information (both 
within and outside government) and outreach activities. An 
online Compendium of Current Yukon Research and Moni-
toring is in development to promote sharing of information.
6. Manage and Enhance Science Conduct
For science to be able to inform policy, a policy environ-
ment is needed that enables scientific activity, enhances sci-
entific coordination, and facilitates and promotes scientific 
excellence. The last goal of the Government of Yukon Sci-
ence Strategy is to manage science conduct through con-
sistent government-wide policies and procedures, including 
standardization of data capture funded by government and 
collected by outside agencies. Such oversight of scientific 
activity would promote scientific excellence in Yukon.
CONCLUSIONS
Canada’s North has entered into a period of 
unprecedented change that presents both opportunities 
and challenges to northern governments. Similarly, the 
current focus on reconciliation presents an opportunity and 
obligation to do research differently. Scientific research 
and knowledge-gathering activities that provide sound 
and reliable evidence-based information and contribute 
to innovative solutions are essential to help manage 
these challenges. Keys to success include fostering a 
strong, locally based scientific community with the 
capacity to work at the interface of science and traditional 
knowledge, at the interface of knowledge (both scientific 
and traditional) with policy, and within the modern 
northern research paradigm that demands research to be 
co-designed, co-produced, and shared through meaningful 
partnerships. 
The ability to tackle the issues important to Yukoners, 
from sustainable resource development to quality health 
care and education, requires a strong science base and 
a capacity to innovate. While Yukon has a long history 
of scientific activity, the need for relevant scientific 
information continues to grow. Much of this history 
has been driven by the research objectives of outside 
organizations, which often do not target needs identified 
by Yukoners. Our ability to cope with the challenges posed 
by demographic change, accelerating climate change, 
population growth, and globalization is linked to our ability 
to respond in relevant ways.
Science activities in Yukon have traditionally occurred 
in the absence of an overarching strategy that more often 
than not has impeded efficient cost sharing. Efforts to focus 
and connect ongoing scientific research and technology 
innovation to established priorities and objectives will 
allow us to be better integrated and foster the cooperation 
needed to meet the greater needs of those within and 
outside the jurisdiction. 
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